Wild baboons, Papio cynocephalus ursinus, give tonal, harmonically rich vocalizations, termed grunts, in at least two distinct, behavioural contexts: when about to embark on a move across an open area ('move' grunts); and when approaching mothers and attempting to inspect or handle their young infants ('infant' grunts) . Grunts in these two contexts elicit different responses from receivers and appear to be acoustically distinct (Owren et al. 1997 , Journal of the Acoustical Society of America, 101, 2951-2963). Differences in responses to grunts in the two contexts may, then, be due to acoustic differences, reflecting at least a rudimentary capacity for referential signalling. Alternatively, responses may differ simply due to differences in the contexts in which the grunts are being produced. We conducted playback experiments to test between these hypotheses. Experiments were designed to control systematically the effects of both context and acoustic features so as to evaluate the role of each in determining responses to grunts. In playback trials, subjects differentiated between putative move and infant grunts. Their responses based only on the acoustic features of grunts were functionally distinct and mirrored their behaviour to naturally occurring move and infant grunts. However, subjects' responses were in some cases also affected by the context in which grunts were presented, and by an interaction between the context and the acoustic features of the grunts. Furthermore, responses to grunts were affected by the relative rank difference between the caller and the subject. These results indicate that baboon grunts can function in rudimentary referential fashion, but that the context in which grunts are produced and the social identity of callers can also affect recipients' responses.
© 1999 The Association for the Study of Animal Behaviour
Much research in animal communication is aimed at identifying the meaning and function of animal signals. Recent work in this area has been guided by two contrasting theoretical approaches, both of which assume that the meaning of signals, or the information they convey to a recipient, can be assessed by observing the recipient's response. One approach, which derives from the work of Smith (1977; see also Lancaster 1975) , argues that species possess too few acoustically distinct signals and use them in too many different behavioural contexts for the array of possible meanings to derive from the structure of the signals themselves. Instead, differences in the meaning of signals (that is, in the responses they evoke) must derive from differences in the contexts in which they are produced. The signals themselves are likely to provide information only about the caller's internal state or probable future behaviour.
In recent years this view has been challenged by a number of studies. For instance, systematic acoustic analyses of vocalizations in several primate species have revealed reliable acoustic variants in what seemed formerly to be unitary call types (e.g. Struhsaker 1967; Green 1975; Snowdon & Pola 1978; Gouzoules et al. 1984; Seyfarth & Cheney 1984; Seyfarth et al. 1994; Owren et al. 1997) . Subsequent experiments have shown that such variants are, in some cases, salient to the animals (Zoloth et al. 1979; Seyfarth et al. 1980a, b; Gouzoules et al. 1984 Gouzoules et al. , 1986 Bauers & Snowdon 1990; Fischer et al. 1995; Fischer 1998; reviewed in Snowdon 1986; Hauser 1996) , that is, they elicit consistently different responses despite variation in the contexts in which they occur. Differences in the meaning of these different calls therefore seem to depend upon subtle differences in their acoustic structure. Furthermore, studies of both birds and primates have confirmed that vocalizations like alarm calls, intergroup calls, food calls, and screams can provide information about objects or events external to the signaller, even in the absence of supporting contextual cues (e.g. Seyfarth et al. 1980a, b; Cheney & Seyfarth 1982; Gouzoules et al. 1984 Gouzoules et al. , 1986 Gyger et al. 1987 ; Macedonia
